recorded either on a Bruker Avance I 75 MHz or on a Bruker Avance III HD 101 MHz and are reported in ppm using residual solvent as an internal standard (CDCl 3 at 77.16 ppm, DMSO-d 6 at 39.52 ppm and CD 3 OD at 49.00 ppm). Mass spectra were obtained by LC-ESIMS using a Waters Alliance 2695 as LC, coupled to a Waters ZQ spectrometer with electrospray source, a simple quadrupole analyzer and a UV Waters 2489 detector. Purity of products was determined by HPLC (Agilent technologies 1220 infinity LC) using Ony Monolithic HD-C18 (50 × 4.6 mm) column and a UV detector (λ = 214 nm); samples were injected with a volume of 5 µL. The solvent system used water (0.1% TFA) and acetonitrile (0.1% TFA) as eluent with a flow of 3mL/min (0-100% in 3 min). After completion of the reaction, the mixture was concentrated under vacuum and EtOAc (20 mL) and deionized water (15 mL) were added. The aqueous phase was extracted with EtOAc (2 × 10 mL) and the combined organic phase was washed with 1 N aqueous HCl solution (2 × 10 mL), 1 N aqueous NaOH solution (2 × 10 mL) and saturated aqueous NaCl solution (2 × 10 mL), dried over MgSO 4 , filtered and concentrated under vacuum to furnish the desired product as a pale yellow solid (236.5 mg, 88% yield, 96% HPLC purity). The reaction mixture was treated with EtOAc (20 mL) and deionized water (20 mL). The aqueous phase was extracted with EtOAc (2 × 10 mL) and the combined organic phase was washed with 1 N aqueous HCl solution (2 × 10 mL), 1 N aqueous NaOH solution (2 × 10 mL) and saturated aqueous NaCl solution (2 × 10 mL), dried over MgSO 4 , filtered, concentrated under vacuum to furnish the desired product as a white solid (238.8 mg, 89% yield, 93% HPLC purity). 
Operating procedures and analytical data
Boc
Synthesis in ball-mill

TFA·H-Ile-Ala-OBn
Synthesis in solution
Boc-Ile-Ala-OBn (213.5 mg, 0.544 mmol, 1.0 equiv) was solubilized in a 1:1 TFA/CH 2 Cl 2 mixture (1 mL) in a round-bottomed flask with magnetic stirring. After 60 min agitation, the reaction mixture was concentrated under vacuum to furnish the desired product as a yellow solid (234.3 mg, >99% yield, 99% HPLC purity). After stirring for 15 h, the reaction mixture was concentrated under vacuum and EtOAc (20 mL) and deionized water (20 mL) added. The aqueous phase was extracted with EtOAc (2 × 10 mL) and the combined organic phase was washed with 1 N aqueous HCl solution (2 × 10 mL), 1 N aqueous NaOH solution (2 × 10 mL) and saturated aqueous NaCl solution (2 × 10 mL), dried over MgSO 4 , filtered and concentrated under vacuum to furnish the desired product as a pale white solid (165.8 mg, 77% yield, 90% HPLC purity).
Synthesis in ball-mill
HCl·H-Ile-Ala-OBn (111.3 mg, 0.338 mmol, 1.0 equiv), Boc-Val-OH (88.8 mg, 0.409 mmol, 1.2 equiv), Oxyma (57.9 mg, 0.407 mmol, 1.2 equiv), NaH 2 PO 4 (162.4 mg, 1.354 mmol, 4.0 equiv) and EtOAc (450 µL, η = 0.93 µL/mg) were introduced in a 15 mL PTFE grinding jar equipped with one stainless steel ball (10 mm diameter). The jar was subjected to grinding for 2 min in the mixer mill operated at 25 Hz. Then, N-(3-dimethylaminopropyl)-N′-ethylcarbodiimide (71.9 µL, 0.406 mmol, 1.2 equiv) was added and the jar was subjected to grinding for 3 min in the mixer mill operated at 25 Hz. A first aliquot of the reaction mixture was withdrawn, immediately quenched with 1:1 MeCN/1 N aqueous HCl solution and analyzed by HPLC to determine the conversion. The jar was subjected to further grinding in the mixer mill operated at 25 Hz until next aliquot was withdrawn. This operation was repeated until completion of the reaction. To the reaction mixture was added EtOAc (25 mL) and deionized water (20 mL). The aqueous phase was extracted with EtOAc (2 × 10 mL) and the combined organic phase was washed with 1 N aqueous HCl solution (2 × 10 mL), 1 N aqueous NaOH solution (2 × 10 mL) and saturated aqueous NaCl solution (2 × 10 mL), dried over MgSO 4 , filtered, concentrated S6 under vacuum to furnish the desired product as a white solid (148.4 mg, 89% yield, 99% HPLC purity). After stirring for 16 h, the reaction mixture was concentrated under vacuum and EtOAc (30 mL) and deionized water (25 mL) added. The aqueous phase was extracted with EtOAc (2 × 10 mL) and the combined organic phase was washed with 1 N aqueous HCl solution (2 × 10 mL), 1 N aqueous NaOH solution (2 × 10 mL) and saturated aqueous NaCl solution (2 × 10 mL), dried over MgSO 4 , filtered and concentrated under vacuum to furnish the desired product as a white solid (91.1 mg, 64% yield, 85% HPLC purity).
HCl·H-Val-Ile-Ala-OBn (53.2 mg, 0.124 mmol, 1.0 equiv), Boc-Val-OH (32.5 mg, 0.150 mmol, 1.2 equiv), Oxyma (22 mg, 0.155 mmol, 1.2 equiv), NaH 2 PO 4 (60.0 mg, 0.500 mmol, S8 4.0 equiv) and EtOAc (450 µL, η = 2.37 µL/mg) were introduced in a 15 mL PTFE grinding jar equipped with one stainless steel ball (10 mm diameter). The jar was subjected to grinding for 2 min in the mixer mill operated at 25 Hz. Then, N-(3-Dimethylaminopropyl)-N′-ethylcarbodiimide (26.4 µL, 0.149 mmol, 1.2 equiv) was added and the jar was subjected to grinding for 3 min in the mixer mill operated at 25 Hz. A first aliquot of the reaction mixture was withdrawn, immediately quenched with 1:1 MeCN/1 N aqueous HCl solution and analyzed by HPLC to determine the conversion. The jar was subjected to further grinding in the mixer mill operated at 25 Hz until next aliquot was withdrawn. This operation was repeated until completion of the reaction. 
